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high 

efffici ncy. 

SOLUTION: This device is equipped with a pressing means 34 for 
pressing a 

jointing tool T in a manner to pressurize and contact with a jointed 
member P, 

and a pressing force control means 36 for controlling the pressing 
force to be 

approximately constant. The pressing means 34 is an air cylinder 
or the like, 

and the pressing force control means 36 is a pressure reducing 
valve of a 

constant secondary pressure type for controlling the pressure 

supplied to the 

air cylinder or the like. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the friction-joint equipment and the 
friction-joint method of having used the frictional heat especially by rotation of a junction tool about friction-joint 
equipment and the friction-joint method. 
[0002] 

[Description of the Prior Art] The friction-joint method using the frictional heat by rotation of a junction tool is 
well-known as indicated by for example, the No. [ 2712838 ] patent official report. As shown in drawing 6 , this 
friction-joint method forms the ****** pin 2 in the point of the main part 1 of a tool rather than it, and the junction 
tool T which constituted the circumference of the attachment section of the above-mentioned pin 2 in the apical 
surface of the above-mentioned main part 1 of a tool as a shoulder 3 is used for it. And the above-mentioned joint-ed 
material P and the above-mentioned junction tool T are made displaced relatively while inserting making the joint of 
the joint-ed material P, such as an aluminium alloy, rotate the above-mentioned pin 2, contacting the above- 
mentioned shoulder 3 on the above-mentioned joint front face. The nose-of-cam side arranges to an axis 
perpendicular to the front face of the joint-ed material T in the state where only the predetermined angle alpha 
inclined ahead of junction travelling direction, and it is necessary to make it the above-mentioned shoulder 3 contact 
the joint front face by the side of the back of junction travelling direction at this time, as the above-mentioned 
junction tool T is shown in drawing 6 and drawing 7 . And although frictional heat arises by rotation of the above- 
mentioned junction tool T, while decreasing the deformation resistance of the above-mentioned joint and its near 
with this frictional heat, a plastic flow is made to produce, the base material organization of the joint-ed material P is 
stirred, and it joins by making a base material organization unify after cooling. 

[0003] Although the outline composition of the whole friction -joint equipment for enforcing the above friction -joint 
methods is shown in drawing 3 , in this drawing, like the above, T is a junction tool, P is joint-ed material, and this 
joint-ed material P is laid on the surface plate 4. Moreover, 10 is a self-propelled gate type frame, and the above- 
mentioned junction tool T is attached in this gate type frame 10. 1 1 is a control unit and is made to do junction work 
by carrying out drive control of the above-mentioned junction tool T with this control unit 1 1 at 3 shaft orientations 
in [ X, Y, and Z ] drawing. 

[0004] In the above-mentioned friction-joint method, there is physical relationship of the joint-ed material P and the 
junction tool T as one of the factors which determines the quality of junction quality. To be shown in drawing 6 , 
this physical relationship is the interval LI of the nose of cam of the pin 2 of ** junction tool T, and the rear face of 
the joint-ed material P, and the physical relationship L2 of the shoulder 3 of ** junction tool T, and the front face of 
the joint-ed material P, and needs to control each of these by precision of 0.1mm unit. Therefore, conventionally, the 
joint-ed material P is set on a surface plate 4, the teaching of the surface plate side is carried out to the driving gear 
of the junction tool T, and it is joining by moving the junction tool T, controlling so that the junction tool T always 
becomes fixed distance from a surface plate side. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned friction-joint method, there is a fault 
that it is not what requires much trouble on the occasion of the operation, and may also not necessarily satisfy the 
junction quality. First, it needs the excessive work of measurement of a surface plate side etc. for the 1st because of 
creation of the program of the junction tool T of operation, means that these work takes much trouble, and is in it. 
Moreover, depending on teaching, an error arises in the physical relationship of the above-mentioned **** 
according to the setting error to the board thickness change and the surface plate 4 by the manufacture error of the 
joint-ed material P etc., and poor junction cannot occur owing to this, or local deformation of a surface plate side 
cannot be absorbed, but I hear that an error will arise in the physical relationship of the above-mentioned ****, and 
poor junction will occur in the 2nd also by this, and it is in it. Moreover, in the conventional facility, the equipment 



for what has the highly precise flatness of the surface ptate 4 which sets the joint-ed material P being needed, and 
joining the large-sized joint-ed material P will become expensive. 

[0006] It is made in order that this invention may solve the above-mentioned conventional fault, and the purpose is 
in offering the friction-joint equipment which can carry out quality junction to high efficiency, and the friction-joint 
method. 
[0007] 

[Means for Solving the Problem] Then, the friction-joint equipment of a claim 1 prepares a ****** pin in the point 
of the main part of a tool rather than it. While i nserting having the junction tool which constituted the circumference 
of the above-mentioned pin attachment section in the apical surface of the above-mentioned main part of a tool as a 
shoulder, and making the joint of joint-ed material rotate the above-mentioned pin While making the above- 
mentioned joint-ed material and the above-mentioned junction tool displaced relatively and decreasing the 
deformation resistance of the above-mentioned joint and itsnear with the frictional heat by rotation of the above- 
mentioned tool, contacting the above-mentioned shoulder on the above-mentioned joint front face It is characterized 
by having set to the friction-joint equipment which joins by making a plastic flow produce, and establishing an 
energization means to energize so that the above-mentioned junction tool may be pressed and may be contacted to 
the above-mentioned joint-ed material, and an energization force-control means to control so that the above- 
mentioned energization force becomes abbreviation regularity. 

[0008] Moreover, the friction -joint method of a claim 4 prepares a ****** pin in the point of the main part of a tool 
rather than it. While inserting using the junction tool which constituted the circumference of the above-mentioned 
pin attachment section in the apical surface of the above-mentioned main part of a tool as a shoulder, making the 
joint of joint-ed material rotate the above-mentioned pin While making the above-mentioned joint-ed material and 
the above-mentioned junction tool displaced relatively and decreasing the deformation resistance of the above- 
mentioned joint and its near with the frictional heat by rotation of the above-mentioned tool, contacting the above- 
mentioned shoulder on the above-mentioned joint front face In the friction-joint method which joins by making a 
plastic flow produce, it is characterized by pressing and contacting the above-mentioned junction tool to the above- 
mentioned joint-ed material, so that the energization force may become abbreviation regularity. 
[0009] According to the friction-joint equipment of the above-mentioned claim 1, and the friction-joint method of a 
claim 4, junction is performed in the state where the energization force of a junction tool becomes abbreviation 
regularity, the reaction force which a junction tool will receive from joint-ed material in this invention if the 
physical relationship (the above-mentioned ****) of joint-ed material and a junction tool is fixed - abbreviation - 
being fixed - a bird clapper - knowledge - carrying out - such a standpoint to a junction tool - the energization 
force - abbreviation - it presses and is made to make it contact to the above-mentioned joint-ed material so that it 
may become fixed Consequently, even if local deformation of the board thickness change by the manufacture error 
of joint-ed material, the setting error to the surface plate of joint-ed material, the poor flatness of a surface plate side, 
or a surface plate side exists, the physical relationship of joint-ed material and a junction tool is maintained at 
abbreviation regularity, and it becomes possible to perform good junction. And since the excessive work of 
measurement of a surface plate side etc. is unnecessary because of creation of the program of a junction tool like 
before of operation, it is possible to do junction work on high efficiency. 

[0010] Moreover, in the equipment of the above-mentioned claim 1, the above-mentioned energization means of the 
friction-joint equipment of a claim 2 is a pneumatic cylinder etc., and it is characterized by the above-mentioned 
energization force-control means being a reducing valve of secondary ** fixed type which controls the pressure 
supplied to a pneumatic cylinder etc. 

[001 1] According to the friction-joint equipment of the above-mentioned claim 2, it has with simple composition 
and the energization force of a junction tool can be held uniformly. 

[0012] Furthermore, the friction-joint equipment of a claim 3 establishes an energization force detection means to 
detect the above-mentioned energization force, in the equipment of a claim 1, and the above-mentioned energization 
force-control means is characterized by the thing by which abbreviation etc. spreads the energization force by which 
detection was carried out [ above-mentioned ] on a reference value and which is controlled to become. 
[0013] As an energization means in the friction-joint equipment of the above-mentioned claim 1 Although [ like the 
above-mentioned pneumatic cylinder or the above-mentioned oil hydraulic cylinder ], in addition, a spring, or in a 
thing like the electric (oil pressure) servo mechanism using the screw etc. is also usable and using electric (oil 
pressure) servo mechanism as an energization means in this way It is desirable to control [ by which an energization 
force detection means to detect the energization force is established, and abbreviation etc. spreads the detected 
energization force on a reference value ] to become. 
[0014] 

[Embodiments of the Invention] Next, the gestalt of concrete operation of the friction -joint equipment of this 



invention and the friction-joint method is explained in detail, referring to a drawing. 

[0015] The example of the attachment structure (structure of a head portion) of the above-mentioned junction tool T 
is shown in drawing 1 . First, although the above-mentioned gate type frame 10 runs by himself in the direction of 
X, the level slide frame 12 by which a both-way drive is carried out is attached in the direction (direction which 
intersects perpendicularly with the space of drawing 1 ) of Y through the sliding mechanism 13 at this gate type 
frame 10. Moreover, the perpendicular slide frame 14 by which a both-way drive is carried out is supported with the 
sliding mechanism 15 by this level slide frame 12 at the Z direction. The motor 16 is attached in the upper part of 
the above-mentioned level slide frame 12, and the above-mentioned perpendicular slide frame 14 is driven in the 
vertical direction through the ball screw 17 by this motor 16. The main part frame 18 is further supported by the 
above-mentioned perpendicular slide frame 14 possible [ movement to a Z direction ] through the sliding 
mechanism 19. And the junction head 20 is attached in the above-mentioned main part frame 18. 
[0016] The above-mentioned junction head 20 has the support barrel 21 prolonged in the vertical direction (Z 
direction), and the tumbling-barrel object 24 supported by the inner circumference section of this support barrel 21 
possible [ rotation ] by the bearings 22 and 23 of a couple. After only the fixed angle alpha has inclined to the axial 
center, the tool supporter material 25 is being fixed to this tumbling-barrel object 24. 26 and 27 are the set bolts for 
fixation of the tool supporter material 25. Moreover, a motor 28 is attached upward in the periphery section of the 
above-mentioned support barrel 21, and the minor diameter gear 29 is attached in the output shaft. On the other 
hand, the major-diameter gear 30 is formed in the up periphery section of the above-mentioned tumbling-barrel 
object 24, and this major-diameter gear 30 meshes with the above-mentioned minor diameter gear 29. That is, with 
the above-mentioned tumbling-barrel object 24, the rotation drive of the above-mentioned tool supporter material 25 
is enabled by the above-mentioned motor 28 at the circumference of a Z direction axial center. The above- 
mentioned tool supporter material 25 equips the crowning with the motor 3 1 for a drive of the junction tool T, and 
the junction tool T is drawn from the soffit section. In addition, 32 and 33 are guide idlers and are arranged before 
and behind the junction travelling direction of the above-mentioned junction tool T. 

[0017] On the other hand, the pneumatic cylinder (ballast cushion cylinder) 34 is attached in the upper part of the 
above-mentioned perpendicular slide frame 14. And the reducing valve 36 of secondary ** fixed type is interposed 
in the air piping 35 which supplies air to this pneumatic cylinder 34, and it is made as [ hold / the press force of the 
above-mentioned pneumatic cylinder 34 / to abbreviation regularity ]. In addition, stop valves 37 and 38 are 
interposed between the above-mentioned reducing valve 35 and the entrance port of a pneumatic cylinder 34. And 
the joint (floating joint) 40 which the rod 39 of the above-mentioned pneumatic cylinder 34 contacts is attached in 
the crowning of the main part frame 18 currently supported by the above-mentioned perpendicular slide frame 14. 
That is, as shown also in drawing 2 , by the above-mentioned pneumatic cylinder 34, the tool supporter material 25 
is energized below through the above-mentioned main part frame 18, and, thereby, the junction tool T is pressed and 
contacted to the joint-ed material P. ~~\ 

* [0018] As shown in drawing 6 , while inserting according to the above-mentioned friction-joint equipment, making \ 
the joint of the joint-ed material P, such as an aluminium alloy, rotate the above-mentioned pin 2, junction using 
frictional heat is performed by moving the above-mentioned junction tool T, contacting the above-mentioned 
shoulder 3 on the above-mentioned joint front face. At this time, by the above-mentioned pneumatic cylinder 34, it 
has the junction tool T by the energization force of abbreviation regularity, and it presses and touches the front face 
of the joint-ed material P. Thus, the reason is as follows although it becomes possible to obtain good junction 
quality by the junction tool's T having by the energization force of abbreviation regularity, and pressing and being in 
contact with the front face of the joint-ed material P. Namely, although it is necessary to hold correctly the physical 
relationship L2 ( drawing 6 ) of the interval LI of the nose of cam of the pin 2 of the junction tool T, and the rear 
face of the joint-ed material P, the shoulder 3 of the junction tool T, and the front face of the joint-ed material P in 
order to obtain good junction quality If the physical relationship of the joint-ed material P and the junction tool T is 
fixed, the reaction force which the junction tool T receives from the joint-ed material P will become fixed. 
Therefore, if it presses and the junction tool T is conversely contacted to the above-mentioned joint-ed material P so 
that the energization force may become abbreviation regularity, the above-mentioned physical relationship can be 
held to abbreviation regularity, and good junction quality will be obtained by this. Conseque^ ' ^ven if local 
deformation of the setting error to the board thickness change and the surface plate by the man* ^acture error of the 
joint-ed material P or a surface plate side exists, the physical relationship of the joint-ed material P and the junction 
tool T is maintained at abbreviation regularity, and it becomes possible to perform good junction. And since the 
excessive work of measurement of a surface plate side etc. is unnecessary because of creation of the program of a 
junction tool like before of operation, it is possible to do junction work on high efficiency. 

^ [0019] Especially, according to this friction-joint equipment and the friction-joint method, as shown in drawing 2 , 
to a joint with which the junction line is curving greatly in the direction of board thickness, the workability and the 



junction quality obtained improve sharply as compared with a conventional method. That is, in a joint with which 
the junction line is curving greatly in the vertical direction, if press of the junction tool T and control which makes 
the energization force abbreviation regularity are performed, the junction tool T will imitate the above-mentioned 
curve configuration automatically, and the junction tool T will carry out junction work in it, always maintaining 
fixed physical relationship to the joint-ed material P. 

[0020] Moreover, since it is controlling to push the junction tool T against the joint-ed material P using a pneumatic 
cylinder 34 in the above, and to have this pressing force with the reducing valve 36 of secondary ** fixed type, and 
to become abbreviation regularity, as compared with a case so that feedback control may be performed, the 
composition can be made simple. And since change of the press force is smooth and does not produce a rapid 
change like an oil hydraulic cylinder, the pneumatic cylinder 34 is suitable for junction work. In addition, in the 
above-mentioned air piping 35, when change of large air ** is expected, it is desirable to interpose still more nearly 
another secondary ** fixed type reducing valve in the anteposition of the above-mentioned reducing valve 36. 
^[0021] Moreover, in this friction-joint method, the junction tool T needs to make it incline ahead [ of junction T"" 1 
travelling-direction ], needs to have the point on the shoulder 3 of the junction tool T, and needs to press the joint 
front face behind a pin 2 as shown in drawing 6 . Therefore, in the case of the joint shown in drawing 4 or drawing 
5 , it will be necessary to change the inclination direction of the junction tool T with advance of junction. In such a 
case, if the tumbling-barrel object 24 is rotated by the motor 28, since the inclination direction of the junction tool T 
will change in order according to the above-mentioned friction-joint equipment, an advantage that such junction 

work can be done continuously arises. I 

[0022] In the above-mentioned operation gestalt, although the pneumatic cylinder 34 is illustrated as an energization 
means and the reducing valve 36 of secondary ** fixed type is illustrated as an energization force-control means, a 
thing like [ like an oil hydraulic cylinder ] the electric(oil pressure) servo mechanism using the spring or the screw 
is also usable. Moreover, when using electric (oil pressure) servo mechanism as an energization means, it is 
desirable to control [ by which an energization force detection means to detect the energization force is established 
and abbreviation etc. spreads the detected energization force on a reference value ] to become. In addition, also in 
the state where omitted installation of a reducing valve 36 or the reducing valve 36 was formed, it may have by the 
motor 16 as an energization force adjustment means in this case, and even when using a pneumatic cylinder 34 as 
mentioned above, you may constitute so that the vertical direction position of the perpendicular slide frame 14 may 
be controlled so that cylinder internal pressure may be detected and this internal pressure may become abbreviation 
regularity by the energization force detection means. 
[0023] 

[Effect of the Invention] According to the friction-joint equipment of the above-mentioned claim 1, and the friction- 
joint method of a claim 4, even if local deformation of the setting error to the board thickness change and the surface 
plate by the manufacture error of joint-ed material or a surface plate side exists, the physical relationship of joint-ed 
material and a junction tool is maintained at abbreviation regularity, and it becomes possible to perform good 
junction. And since the excessive work of measurement of a surface plate side etc. is unnecessary because of 
creation of the program of a junction tool like before of operation, it is possible to do junction work on high 
efficiency. 

[0024] Moreover, according to the friction-joint equipment of a claim 2, while being able to constitute the above- 
mentioned equipment simply, good junction work can be done. 

[0025] Furthermore, according to the friction-joint equipment of a claim 3, the above-mentioned equipment can be 
carried out in various modes. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A ****** pin is prepared in the point of the main part of a tool characterized by providing the following 
rather than it. While inserting having the junction tool which constituted the circumference of the above-mentioned 
pin attachment section in the apical surface of the above-mentioned main part of a tool as a shoulder, and making 
the joint of joint-ed material rotate the above-mentioned pin Friction-joint equipment which joins by making a 
plastic flow produce while making the above-mentioned joint-ed material and the above-mentioned junction tool 
displaced relatively and decreasing the deformation resistance of the above-mentioned joint and its near with the 
frictional heat by rotation of the above-mentioned tool, contacting the above-mentioned shoulder on the above- 
mentioned joint front face. An energization means to energize so that the above-mentioned junction tool may be 
pressed and may be contacted to the above-mentioned joint-ed material. An energization force-control means to 
control so that the above-mentioned energization force becomes abbreviation regularity. 
[Claim 2] It is friction-joint equipment of the claim 1 characterized by being the reducing valve of secondary ** 
[ which controls the pressure which supplies the above-mentioned energization force-control means to a pneumatic 
cylinder etc. ] fixed [ the above-mentioned energization means is a pneumatic cylinder etc., and ] type. 
[Claim 3] It is friction-joint equipment of the claim 1 which establishes an energization force detection means to 
detect the above-mentioned energization force, and is characterized by the thing by which, as for the above- 
mentioned energization force-control means, abbreviation etc. spreads the energization force by which detection was 
carried out [ above-mentioned ] on a reference value, and which is controlled to become. ••<■*-•. 
[Claim 4] While inserting using the junction tool which prepared the ****** pin in the point of the main partof a 
tool rather than it, and constituted the circumference of the above-mentioned pin attachment section in the apical 
surface of the above-mentioned main part of a tool as a shoulder, making the joint of joint-ed material rotate the 
above-mentioned pin While making the above-mentioned joint-ed material and the above-mentioned junction tool 
displaced relatively and decreasing the deformation resistance of the above-mentioned joint and its near with the 
frictional heat by rotation of the above-mentioned tool, contacting the above-mentioned shoulder on the above- 
mentioned joint front face The friction-joint method characterized by pressing and contacting the above-mentioned 
junction tool to the above-mentioned joint-ed material in the friction-joint method which joins by making a plastic 
flow produce so that the energization force may become abbreviation regularity. 
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